CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2008 roga ITO MATEMATUKE
OTBOPOYHHIN TYP. 9 KJIACC.

1. MHorouJeH TpeTbel CTeNeHW C NeJbIMH KO3DDHUIMEHTAMH WMeeT TPH TOJ0KH-
TeJIbHBIX UPPANMOHAJIBHBIX KOPHSA. /loKaxKuTe, 9TO OHU He MOTYT 0Opa30BHIBATH T€OMET-
PUYECKYIO POTPECCHIO. (A. Xpabpos)

2. Ha BedepuHKe cOOPAJUCh HECKOJbKO TIKOJHLHWKOB, TPUYEM Yy KaXKJOTO ydacT-
HHUKA BeYEPHUHKH OBLI 3HAKOMBIM Cpenu TpHCYTCTByMOMUX. KpoMe Toro, y KaxKaoro us
coOpaBIIUXCS 3HAKOMBIX MAJBIMKOB OKAa3aJI0Ch POBHO B 3.2 pa3a 60JbIe, 4eM 3HAKOMBIX
neBodek. Kakoe HamMeHbIee KOJMYECTBO TMKOJIHHUKOB MOTJIO COOPATHCS HA BEYEPUHKY !

(C. Bepaos)

3. O6o3naunm depe3 p(a) MAHUMAIbHBINR TPOCTON JEANTENh HATYPAJIBHOTO YHCJIA

a > 1. Jlnsg HATYpaJbHBIX M, 7 > 1 BHITIOJHSIETCS COOTHOIIEHNE

m +n = (p(m) — p(n))(p(m) + p(n)).

Kaxkne 3HaueHNS MOXKET IPUHUMATH YHUCJIO 1717 (M. Yepnwiii)

4. [aun Brucanubiit yetsipexyroibauk ABCD. Ilycth 8; — OKpPYKHOCTb, TPOXO/Id-
mas yepe3 A u B u xacatomasca npamoit AC, a sg — OKpy*HOCTb, mpoxoaginas yepes C'
n D un xacaomasica AC. Jlokaxxure, uro npavbie AC, BD u BTOpas o0Ias BHYTPEHHSIS
KacaTeJIbHad K S| W Sp MPOXOAAT Yepe3 OJHY TOUKY. (A. Cmupros)

5. Cynepkonb — maxMaTHas (GUTYpa, OIUH XOJ KOTOPOI COCTOWT W3 JABYX IIATOB
06BI9HOTO KOHs1. (B 9acTHOCTH, CyNEpKOHD JIEPKUT TOJ] 60eM Ty KJIETKY, HAa KOTOPO caMm
CTOWT. )

Heckonbko keTok GECKOHEUHOM JOCKM TOKpalleHo B cuHmit 1nBeT. O6o3nauum 3a N
KOJINYECTBO KJIETOK, Ha KOTOPhIE MOXKHO TOTACTb XOJIOM KOHSI C CHHUX KJIeTOK. JloKaxKu-
Te, YTO MOYKHO TIOCTABUTh HA JIOCKY He Gosiee N/8 cynepkoHeii, KOTopbie OyIyT JAepKaTh
1o/ 60eM BCe CHHWE KJIETKH. (I. Rusza)

6. ana tpanemus ABCD (AB|CD). O6o3naunm depe3 Ry n Ry pajnycs ONHCaH-
HBIX OKpyzKHOCTel TpeyroabankoB AC D u BCD. Jlokaxkure, 9T0

AB? < 4AR\R,.

(4. Horeywuw)

7. HokakuTe, 9T0 Jjist JIOOBIX HATYPAJBHBIX ¢ U b BEPHO HEPABEHCTBO

2 2\ 2ab 2(a+b)?
a24p2 [ O +b < a+b
K. Cyzos
( )

8. /IBOe UTPOKOB TIO OUEPEIN BHITUCHLIBAIOT HA JIOCKY TOCE/I0BATEHbHOCTD HATYPaJIb-
HBIX 9uces. V3HavaabHO TOCJIeI0BATETbHOCTh COCTOUT M3 Tpex uaeHoB: 1, 2, 3. 3a ogun
XO0JT MOXKHO JIOTINCATh K TOCJEJ0BATENLHOCTH OJVH 4YJ€H, PaBHBIN CyMMe TOCJIETHETO U3
HATMMCAHHBIX YJIEHOB C OTHUM U3 OoJjiee paHHWX. BBHIMTPHIBAET TOT, KTO TMOJIYUUT UUCTO,
He Menbiiee 1000. KTo BRIMTpHIBAET ipu TPaBUILHOM urpe? (0. Heamnosa)




CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2008 roga ITO MATEMATUKE
OTBOPOYHBLIN TYP. 10 KJIACC.

1. /lan®sl yHUTapHBIE KB IPATHBIE TPEXUJEHBI f1, ..., fi01. Bce ux momapubie CyMMBbI
WMEOT O JBa KOpHs, npudeM Bce 3tu 101 - 100 xopmeit paznawmunsl. [lokaxkmTe, 4TO
MHOXKECTBO KOPHEH MCXOTHBIX TPEXUJIEHOB HE MOXKET COCTOSTH POBHO U3 98 pas3immuHBIX
YHUCeJI. (A. Xpabpos)

2. Ilycrb p(a) — HaMMEHBIMI TPOCTOH JEINTEND HATYPAJBHOTO YuCIa a. Harypasb-
HBIE 9ucaa m,n > 1 TakoBwl, 9To m? + n = p(m) + p(n)?. Tokaxnre, 9aTo m = n.

(M. Yeprwii, C. Bepaos)

3. B Crpane Yynec nporman BeiGopsl. Ha kaxkmaom m3 30 m36upaTeTbHBIX YUYaCTKOB
6ns10 3aperucrpupoBano 1000 usbmpareseit. MI3BecTHO, 4TO Ha KaxKJIOM y4acTKe AOJT
nporojiocoBaBimux 3a naptuio “BEJIPO” 6wuta Gonbinie Hyslst ¥ paBHSJIACH J0Ji€ M30U-
paTesieit 3TOTO y4aCTKa, MPUIITETITNX Ha BBHIOOPH. 1lo odunmaabHbBIM JaHHBIM TAPTHS
“BEIPO” nabpaJa posHo 64,3% romocoB oT uncia usbupareseil, IpUIIEIIIAX Ha BHIOO-
pbl. JlokaxkuTe, 4To oUIMaIbHBIE JAHHBIE HE BEPHHI. (M. Mypawrumn)

4. Ilycts I n 14 — cOOTBETCTBEHHO TIEHTPHI BONCAHHON M BHEBMUCAHHON OKPYKHOCTeH
tpeyroabauka ABC. Ilpavas £4 TpOXOIHT 4Yepe3 OPTONEHTPH TpeyroabuukoB BIC u
BI4C. AnamornaubsiM 06pa3oM ompeiesiores npsmbie £g u L. JIoKaKuTe, 9T0 PIAMbIE
L4, Lp u {; TepecekaoTCa B OJHOM TOYKe. (C. Bepaos)

5. B kyue 140 cnuuek. /IBoe mo odepenu GepyT cnwuku, mepBHIt — or 1 70 3,
BTOpO#t — or 1 70 5. Kornma Bce cimuku pa300paHbl, MOJCYUTHIBAIOT PA3HOCTH YUCIA
cuM4eK y MrpokoB. Ecim oHa jenurcs Ha 7 mam Ha 13 — BBIMUTPHIBAET BTOPOH, WHaUe
BBIUTPHIBAET TEPBHIH. KTO BRIMTpaeT npu mpaBUILHOM Urpe? (K. Kozacw)

6. [lan nmapamnesorpamvm ABCD takoii, uro /BAC = 40° n /BCA = 20°. Ha
quaronaun AC orvedensl Toukn F u GG, a Ha cropore AD — touku F' w H Tak, 4ro
rouku B, E w F jexar Ha omHo# upamoit, JABG = ZAHG = 90°, u AF = EG.
Hoxkaxure, uto AF = HD. (P. Cazunos)

7. Muorounen crenenu n (rae n [ 2) ¢ panuoHaTbHBIME K03 dUIMEHTAMI MMeeT
POBHO 7 BEIECTBEHHBIX KOPHE#, 00pa3yonnx reoOMeTpuiecKyto mporpeccuio. /lokaxknre,
YTO KAK MUHUMYM OJINH W3 €r0 KOPHEil palmoHaJeH. (A. Xpabpos)

8. HazoseMm paccmoaruem MeKTy IByMs BepiImHAMU Tpada JJINHY CaMOTO KOPOTKO-
TO TMyTH MeXKJIy HUMH (JIIMHa TyTH u3Mepsiercst B pebpax). B rpade n > 7 BepimuH u He
MeHee, 9eM @ + 10 pebep. HokaxkuTe, 4TO BEPITUHBI HAIITETO Tpada MOXKHO pa3buTh
HA JIBe TPYIIbI TaK, YTOOBl PACCTOSHUE MEXKIY JIOOBIMU JBYMSI BEPITMHAMY U3 PA3HBIX
rpynn He ObLJIO PABHO TpeM pebpaM. (1. Kapnos)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2008 roga ITO MATEMATUKE
OTBOPOYHBLIN TYP. 11 KJIACC.

1. Ilycth p(a) — MUHUMAJBHBIN TPOCTOM JeJUTENb HATYPAJbHOTO uncia a. Hary-
paJIbHBIE YUCJIA 1T U 71, 6oabmmue 1, TakoBw, uto m? +n = p(m) + p(n)?. Jdokaxure, 9To
m=n. (M. Yeprwii, C. Bepaos)

2. Cymnepkonb — maxMaTHas (GUTYpa, OIUH XOJ KOTOPOI COCTOWT W3 JABYX IIATOB
06BI9HOTO KOHs1. (B 9acTHOCTH, CyNEpKOHD JIEPKUT TOJ] 60eM Ty KJIETKY, HAa KOTOPO caMm
CTOWT. )

Heckonbko KjeTOK OeCKOHEYHOW KJETYATOW TJIOCKOCTH TOKPAIeHO B CHHUM IIBET.
KonmdecTBO K/1€TOK, Ha, KOTOPhIe MOYKHO TIOTIACTh XOJIOM KOHS C CUHEH KJIeTKH, paBHO V.
JlokakuTe, 9TO MOXKHO TIOCTABUTH Ha JIOCKY He Gosnee N/8 cymepkoHeit, KoTopsie GyayT
Jiep:KaTh 1Mo 60eM BCe CHHHME KJIETKH. (I. Rusza)

3. Jlausl iBa OCTPOYTOJBbHBIX Tpeyroabunka ABC n A, B;C. VI3BeCTHO, 9TO CTOPOHBI
AB, BC u AC mepBOTO TpEyroJbHUKA YHCJEHHO PaBHBI BesuumHaMm yrioB C, A;, B
BTOpOTO, U Haobopot, cropousl Ay By, B1C}, Ci1A; pasust yraam C, A, B. Hemy Moxer
OBITh paBHA CYMMa, TLIOIIAIEl 3TUX TPEYTOJbHUKOB? (K. Kozacw)

4. BueBumcaHHbIE OKPYXKHOCTH Kacatorcs ctopon AB n AC tpeyronpauka ABC B
toukax P m () coorBercTBenHo. Touka L — cepenwna P(), Touka M — cepemuna BC.
Touku L, u Ly cuMMeTpudHB TOUKe L OTHOCHTEIHHO cepenuH oTpe3koB BM u CM
coorBeTcTBeHHO. [lokaxkure, uro L1 P = Ls(). (C. Bepaos, A. Cmupnos)

5. JIBoe UTPOKOB TIO OYEPEIN BHITUCHIBAIOT HA, JOCKY TOCJE0BATEIbHOCTD HATYPAJTh-
HBIX unces. VI3Ha9aibHO TOC/e0BaTEeIbHOCTh COCTOUT W3 TpexX WwieHoB: 1, 2, 3. 3a onuH
XOJ, MOYKHO JIOTIMCATh K TIOCJIEIOBATETLHOCTH OJIMH UJIEH, PABHBIN CyMMe TIOCJETHETO U3
HANMCAHHBIX YJIEHOB C OJHUM U3 60Jiee PAHHWX. BHIMTDHIBAET TOT, KTO TEPBHIM TOJYIUT
4ncio, He Menbinee dem 1000000. Kro Beiurpaer npu npasuibHoii urpe? (0. Heanosa)

6. Buyrpu ocrpoyronbHoro tpeyrosgphuka ABC BeiOpaHa Takas Todyka K, UTO
ZAKC = 2/ABC, w AK/KC = (AB/BC)2 Touku A; m C; — cepeamnbl CTOPOH
BC un AB. Jlokaxwure, 94T0 TOYKa, K JIEKUT HA, ONMUCAHHOH OKPYXKHOCTH TPEYTOJbHUKA,
A BC,. (C. Bepaos, @. Ilempos)

7. MHorouJieH CTeneHn N ¢ PANMOHAIBHBIMEI KO3 DHUTTHEHTAME UMEET 7 PA3TUIHBIX
MPPAIMOHAJIBHBIX KOPHEll, 00pa3yIomxX reOMeTPpUIECKYI0 porpeccuio. Kakue 3HaUeHnus
MOXKET TPUHUMATD YUCJO N7 (A. Xpabpos)

8. Ha n xaproukax HamWCAaHBI TeJble YUCIA 1, g, ..., Oy, HE OOMbIHE, YeM 1,
C TIOJIOXKHUTENBbHOM cymmoii (Hanpumep: 1,1,1,0,0,0,—2). Habop kapTo4yex Ha30BEM WH-
TEPECHBIM, €CJW CYMMa YHCeJ Ha TUX KapTouykax paBHa 1. /[ BCIKOTO MHTEDPECHOTO
Habopa HamuieM Ha Jocke uncyo (k—1)!(n—k)!, rae k — uncio kaprodexk B 570M HAbOPE.
JlokaxkuTe, 9TO CyMMa BHIIMCAHHBIX HA JOCKY YHCEJ PaBHA 7!

(B npuBesienHOM miprMepe MBI 3 pasa Hamumrem 016!, 9 pa3 115!, 9 pas 214!, 4 pasa 3!3!,
3 paza 4!2!, 3 paza 5!1!, 1 pa3 6!0! — B cymme 7!). (A. Beresumncrud)



